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SHUR, Ya. S.

Certain Physical Methods to Improve Magnetic Materials.

lLeningrad Physico-Technical Institute, i9h2.

So: U-1837, 1L April 52.
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USSR/Physics ' Nov/Dec 1946
Magnetostriction
Thermomagnetic Effect

"Magnetostriction of Transformer Steel Subjected to
Thermomagnetic Treatment,” Y. Shur, A. Khokhlov,
Ural Affiliate, Acad Sci USSR, Inst Metal Phys, 3 pp’

"Journal of Physics USSR®" Vol X, No 6

Plots magnetostriction curves for unidirectional
elastic temsion, and compares curves showing that in
transformer steel thermodynamic treatment leads to a
sharply pronounced texture which manifests itself
weakly an the magnetization curves. Received,

27 Feb 1946.
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USSR /Magnetostriction o Nov 1946
Nickel

tion of Nickel
"rhe Dependence of the Magnetostric

on ;nitgal Magnetic Texture and the QOrder of App:_Ly-“
ing Magnetic Fields and Unilateral Elaatic Strains,
J. Shur, A, Khokhlov, 10 pp

"ohur Eksp 1 Teor Fiz" Vol XVI, No 11

Published in English in the Journal of Physics of
the USSR, 11, No 1, 1947.
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goﬁ.o Properties of u.oa.ugonm ooowom .5 ara
Presence of a Unilateral Tensiom,® Ya. 8. Shur, Inati.
tute of Physics of Metals, Ural Branch, .839% Qn
m&ssmm owgacmm? 9% pp _

..Hu4 En zw:w.. Ser Fizich" Vol XI, o 5

Desoribes the studies which were canducted to aoeou... .
mine the effect of thermomechanical processing on the
path of magnetization curves and the goﬁomﬁupaéus
of several ferromagnetic materials. The purpose of

these experiments was to explain the nature of magnetic

7 S | 36792
g\wgﬂom (Conta) Sep/0ot 1947

aoﬂgﬁm» which arises as a result of ‘«wouﬂaoow.b»onu .
processing, as well as the possibility of premedisted
changes in magnetic properties by means of this treat-
ment. Discusses the selection of samples, methods and
gequemce of their measuring, and the results of. ‘the
measurements and evaluation of results. mm.awpoa “5..
cluded nickel, permalloy and wowu.ooon.pﬁom
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USSR/Phyeios T Bap/oct 197
Bysteresis, Metic . _
Ferramagnetism

"Temperature vs. Magnetic Hysteresis in Ferromagnets,®
V. I. Drozhzhina, Ya. S. Shur, Instltute of Physios of
Metals, Ural Branch, Academy of Sciences of the USSR,

"5 pp

"Izv Ak Nauk, Ser Fizich™ Vol XI, No 5

An account of work which was conducted to study the
effect of temperaturs om the magnetic hysteresis fac-
tor of samples of mickel and ferroceramics with the.
purposs of detarmining the basic regulsrities of this
hencmensa. All the experiments were ccnducted on

ong, thin semples and at Aemperatures ranging fram:

=195° C to-as high as 730° C. - 10 36793

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550220014-1"



CIA-RDP86-00513R001550220014-1

"APPROVED FOR RELEASE: 08/23/2000
YT PR T m R

T L T T R T R R YRR NI TR
B L R e

GZ8R, *hiys
Magnetite

Mugnetic Permecbility Nov,/Dec 1G47
"Accommedation of the Magnetic Permecbility of Msgnetite," R. I. Yanus,
Ya. 3. Shur, V. V. Druzhinisn, 4. M. Viyukhina, Urel Stzte U imeni

s Mo Gor'kiy, 1 pp
"Izv _kod lauk SUSR, Ser Fiz" Vol XI, lo 6

It wes estublished experimentally thct some vearieties of mzgnetites when
broken down into fine powder exhibit in very sharp form capacity for
accemmodation znd discccommodaticn of magnetic permeability. If

the magnetite is subjected to megnetic reversal several times =fter

iying fer scme time outside accommodating influences, the permeability
increases noticezbly. If it is then kept outside «nd accommodating influence,
howsver, it zgain graduslly returns to former condition.
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-Xa. 5. Shur,
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"Magnetic Properties of
Ferromagnetics,” vya. 8
Inst Phys of Metals, Ural Br, Acad Sci,USSR, 9.D§hur,

"Izv Akad Rank SS8R, Ser Fiz" vyo1 XI, No 6
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USSR /Magnetostriction Jan 1947 |

Trensformers - Cores

"Magnetostriction of Transformer Steel Subjected to
Thermomagnetic Treatment,” J. Shur and A, Khokhlov,
5> pp

"Zhur Eksp 1 Teor Fiz" Vol XVII, No 1

Published in English in the Journal of Physics of the
USSR, 10, No 6, 1946,
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Lnange In electrical resistance (Thomson effect’ of
highly cvercive alloys in magnetic felds. V. 1. Drochzhias
amd Ve SoShur,  J. Tech. Phys. (U.N.5.K.) 18, 149 a2
(IOEN) - An wttempt is tuule to cxplain the connevtivn he-
tween the value ol the coervive forve and the relation of the
signs of the longitudinal aml transverss Thomsen cileves
u highly voercive alloy (Fe 5%, Ni 27, Al 1565 in which the
valiue of the covrvive funve can be changed over wide
range.  Measiurements made it tichls up to Teukd arstesis
the Toagituwdingd iteetion nud gy to diend octsteds i the
tranaverse direction aliow that the anennafouns chartacter ul
the Thaomson effect is aintained indepesdently ol the value
of the coercive furee (from 20 to 2 ocrsteds).  The ubs.
valur of the effect changes very little for u consiijerable -
{rience in the value af the vuercive furee, and for a given
value of cocreive foree the character of the change 1 the
Flunson effect renaing the sante indepeudent of the teup
ol time of anpcaling.  The anomalous eflect abws ocvies
with a 4% Si-Fe alloy, but not with a 52:10:38 Co-\'-le
Jov (with a cocreive foree of 300 ocrsteds) for which the
ongitudinal effect has a pos. sig0 and the trunsverse ctlcet o
g VKN, "N
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USSP /Physics ' . Apr 1948
Magnetization
Permalloy

nObservations on an Article by K. G. Ardashev, Ye. P.
ngisi;;, and A. Ye. Bryukhanov, 'The Magnetization ?f.
Permalloy in a Constant Longitudinal Magnetic Field?',
Ya. S. Shur, R. I. Yamus, Inst of Phya of Metals,
Ural Br, Acad Sci USSR, Sverdlovsk, it pp

"Zhur Tekh F1z" Vol XVIII, No b

Briefs the discrepancies and deficiencies of subject
article. Submitted 30 Apr 194T.
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Bibliogr: 37 Nazv

t Zhurnal'nykh Statey, No. 49, 1949

50: Leopis
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i ‘The “Alnico™ investigated contained
8y 51% Fe, 24% Co, 8% Al and 3% Cu-
t the “Vicalloy”, 832% Co, 38% Fe, and
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SHUR, YA. S.

53R/ Metals
Aluminum Alloys
Magnetostriction

#The Megnetic Structure of Highly Coercive Alloys: III, Magnetostriction Curves
h

of Highly Goercive 'Alniko' and 'Vikalloy*® Alloys," D. A. Shturkin, Ya. S. Shur,
Inst Phys of Metals, Ural Affilliate, Acad Sci USSR, T+ pp

nZhur Tekh Fiz" Vol XIX, No 2

Studies course of longitudinal and transverse magnetostriction of highly coercive
npAlniko" and "Vikalloy" alloys in various magnetic texture states. Results can

be satisfactorily explained by assuming that this class of ferromagnetics has
special-type magnetic structure connected with fact that they contain finely dispersed,
flat ferromagnetic formations - dises - isolated by nonferromagnetic layers, and

that each disc comprises one field. Cooling in a magnetic field in the case of
upiniko," and tempering after preliminary strong-cold deformation in the case of
"Vikalloy" causes flat formations to grow in an oriented manner. This in turn causes
anisotropy of magnetic properties. Sutmitted 10 Jun 48.
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toieter. The specimens were in vacuum during testing at,
temps. The temp. dependence was studied either by
t polar isotherms, H, (a), in the range —195 to 4-200°,
where o was the angle between a fixed direction in the plane’
of the disk and the direction of testing in the plane of the
disk, or by detg. the temp. dependence, H, (f), in the range
—185 to $-400° measured along d; ons corresponding to
the max. and min. H, on the polar isotherm. At temps.:
ahove 350 to 400° magnetization of the specimens was un-'
avoidably produced by annealing that took place in the .
magnetic field, - Also, during several hrs.” testing at temps.
above 200°, H, was increased 3 to 6% by;ging.',;rwo types
e fiormal

of temp. dependence were found. Th ecrease of
Chemical Abst, H, witg increasing i:mp. was observed in dlgh,hgving:dy
Vol. 48 No. 9 one max. and one min. as a result of cooling in & magnetic
field.  The difference between max. and min. in 2 typical’
Nt virey o 11ograph o o Ao o et Tace oo frorm 200
o ® was al X case. snom. -
Metallurgy and Metallography + s abaout gach case. I :

) e observed in cexuinl
m&is) in disks that dnzlol: Abs;nv;lge t:'in H, g(_)l;lo
to , large anisotropy, an ax. . e
snomaly was ohserved only for diredtions of testing that

was: —~200°, 0.25; —50°, 0.28 (max,);.0% 0.25; 100°,

e 0.22; 200°, 0.18. Aging effects could cauge the anomaly to:

S A upp(elu‘in ot;l}idirccﬁonsx of e!;’l:‘ynfh T&e’kﬂ?ﬁ:mtlemp de-.

“T s - pendence . was explain e *‘theory lusions.’’
AnsT. O/’aﬂlff/ts f/ﬁ@fa/s The anomaly was explained in terms of competition between
Zrr /7?F,K' AN # the te‘n"ergy O{i the” demagnetiring field -_ndttha e;:lc?oy of

8 - 2 ;o t crystallographic magnetic anisotropy or in terms ° gs.
< s ewd, Sed USSK well as 180° displacement of domain boundnriei. 6.o :

. G. Guy

i
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Effect of aging on the temperature-dependence curve of
the coercive force in dynamo steel. Ya. 3. Shue and K. n.
Viasov. Dekludy Akad. Nauk S35 K. SOTANY NI, —~
The variation with time of the ube value of the cocreive
foree, H,, s studicd for FeSSi (165 Si) agert at Zto o0,
The aging cffcet is greatest in samples oxidizad by being
heated rapidly in air to T00-NN* and cooled quickiv; M.
fnvreases with time when such a <anple is thea heated
Y VLACHIEIR At ) const, temp SO, amd it e ases with
tempr. g 02, reachies s, ansd then devteases, owing
to sehaantion.  Hleatiug 1o the Cugic guant ronunes the
etlect of aging; i during cooling the temp. is hebd const,,
H, begins to increase.  These cileets are due te the creation
of large internal stresses during the aging provess.  For aging
helow 0%, the trmp. dependence of H, is dend by the
temyp. dependence of the satn. magnetostriction At high
temprs, the etfects of aging and elaation are ureversible:
the relative speads of thiese proceoes dets, the magnitule of
H. at a given temp. amd time, Ellen 11 Dunlap

iNST AFF/L /‘/Cc;d', S é,/’gg/("‘/
—_ i g
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*Influence of Plastic Deformation om the Tempsrature Rolation of the
Coercive Force [of Seel, Wickel, and Molybdenum Permalloy]. Ya. S. Shur
and K. B, Viasov (Iollndy thad. Nank S.NS.R., 1940, 89, -
I Russian).  The vaums of the temp. varistion of the weaevi
still unknown, S aml V. investigated the inftuence of cold working en the
vwervive fone of
Permalloy.  These materials were selected because the temp. relations of the
ferromanetic constants are known oaly for iron, tmnsforiner steel, and nickel.
Hefun the cold working prcven the materials were anneabst in high vacnum.
The mrasurvmenta were carried out in meno on an astatic magnetameter,
The curvem H,, ' H,u aguinst temp., Lo, overvive foree st test temp. sareive
force at room temp,, were taken on un-wirked apecimens and, for i, with
44 and T5Y, deformatikn ;. for tmnsformer steel, undeformed and with 8,
13 and 200 deformation, snd for nickel, ool worked amd after various heat -

trestments,  For

only up to 2507 3007 ;. above these temp, the cvervive forve falls rapidly
with tiune, & clear relaxation phenomenott,  There is alws & certam critical
value of deformation, above which the relative value of the coervive fons
slecreancs at temp. higher than room temp.  The curve for transformer stee!
shoun A relative minimum at <3807 €. Nickel is particularly sensitive o
defonmation. It coervive forve has a reversible character in the whale mangee
trvam I to 360 UL (Cune puint) for all deformatums. Moly Idenan
Permintloy behaves very similarly to nickel.  The pager gives n theonstical
expresaion for the

[N

theory ™. RUF.

. BT
ive forre am

dynamo amd teansfoeimer steel, nickel, and molybdenum

iron and trsaformer steel the temp. velation is reversible

temp. relation basad on the © atoess theory " and ** inclusion
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Tewuperature nsagnetic hysteresis in ferromagnetics 11
Ya. 8 Shue und N A Raranova. Zhue Faspid. Peoret
Fox, 20, IK3-RI(IHM): of. 4. 48, 644k Exptl, resuits
are given of the study of the temp. magnetn hysteresis of
Ni and ferromilicon (30770 S0, which ovenes duting ovelne
trrngr, vartatton (frema — (WG to the Curie point ) in & weab
ttagncti helbd i singubsnities obmerved ure eyplainet
qualitatively by comprating the tesults with known data on
the tempr. carves of the ansotropy and nugnctostrr tion
caniats . and the eflect of the thenmomagnetic treutient o
the temnp magnetizatun catves s abso sbown ' measuie
the tempr depemdenie of the nugnetisation, the sample 18
comnbest e - TUS” aned demaguetized, s const beld s spplied,
the saunple is gradualls heated to the nan temp ol the
cyvele amd then cooled to - 1857 Graphs are given of the

_temp. magnetc hysteresss for itehds of 0.0 to 30 verstexls;

of the relative change of magnetization A/ 7 alter comple-
s of a tewp. ovele as o functiva of the external field;
of the temp. magnetization curves [{1) for a max. temp. of
the cycle frum 2% teo 310 (or a fick] of O 06 oc ; of (1) lor
weak firkds for 4 wiple previously subpected to fickds up to
Woe  For vers weak fickds there are subaxdiary mas, bes
eben the Raown Hophinson wax. nesr the Cune pomt on the
beating beanches ol the Jofcutees, fa fesrombicon iy ure
elaevenl at abumat G000 ANAT el SN G007 o gickds of sl

TRANG TI 39~ F-7T5-733 7. RE -
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e U N o, for Ni, vae max, unear OO for fiekls froan O30
o) i85 we, These wax, ditiuish us the fick! increases,

the cvoling branches a max. occuMm at & temp. cITes-
ponding to & min. on the heating branch. The hes
curves intersect (temp  tagnetic hysteresls) only for Sekis |
lens than 0.01 ge. and for temp. cycles that reach *
for ferruilicon.  As the fiekt increases, the temp. magoethe
hystereais decreases and disappears entirely for a feld of
#0 ve. lor ferrosdlicon, 24 ve. fur Ni.  The thermomagnetic
treationt has 4 geat cflect va the /{t) curves for fesvo- -
siticon (hut it has no etfect on thoee for Ni) in wrak tiehds,
wnl this effect is climinated only by anocaling at a temp.
much higher than the Curie temp. Al/] is much.maur_lm
Ni thun for ferrosilicon, probably beeause for Ni the aniso-
tropy and magnctostriction consts. dectease mare rapidly
than for ferrosilicon. The temp. maguetic hysteresis is
attributed to changes of magnetic atructure during temp.
changes, owing to the temp. depend of the »p
magnetigation, and to c of the buundary eaergy of .
domalns, which depends on the anisstropy and magneto-
strbetion conets, and on futernal tensions, E. H. D.
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8048. Magnetic structure of highly-coerecive alloya. IV. Hysteresis of
macnetostriction in the highly coercive alloys Alnicn snd Vilmlloy. D. A.
Shturkin end Ya. S. shur, J. Tech. Phys., USSR. 20, 1393-9 (Nov., 1950)
In Ruséien. )

For Pt III. see Abstr. 1876 (1950). Exverimental investigation of the
hysteresis of magnetostriction on Alnico and Vilmllowv specimens which had
been given werious masnetic structures by Specisl treatments. The rasults
are analyses under the assumption of the existence of a snecisl majmetic
structure in these slloys characterized by the fact that the ferromagnetic
consists of finvly dispersed flakes magnetically isolated from each othar
by non-ferromagnetic interstices, each flake representing a single dommin
of spontaneous masnetization. ¥ Owing to this the processis of technical
magnetization are only due to a rotation of the mensnetization vectors of
the individual domains. The orientation
domain is deterrined bv the shane of the
demngnetization factors, and also by the intarection of the magnetization
vectors of the irdividual domn!.xmi Alz’m. the thermo-mapnetic trestment of

L3 St I A
e vy T
I A LNt

of the mesnetization within a single
flakes, which have very anisotropic

130% 4) 0% g31e wORA3Y
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the Alnico and tempering after stron cold-working of the Vimlloy result "
:: in the masnetic flakes growing in an orientated fashion, this accounting for
'Y ) the stron onisotropy of the megnetic properties. B. ¥. Kreus
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Magnetic texture arising in soft m.guntk materials after
thermomechanical treatment.Yi. 9. Sht and K. N
Dunsev (Cor'ki Ural State Univ., U'S.S.R.).  Doklidy
Ahad. Nuuk N.S.S.R. 72, o - (1050) . —An exptl, study
was made of the eflect of cooling ferro-magnetu allovs
from a high temp. whilc subjected toa single tensle stress, o4
kg./sq. mnt. The texture developed by this thermomech.
t1catment was detd. by measuring permeability. ». and mag-
uctostriction, A, while the specitnen was subjected toa single
tensile stress, @ kg./sq. mm. Specimens were narcow tands
SO0 . Tong winl 0.4 10 1.0 saq. m, I ares. Three und a
half $p Si steel cvoled from 6OU° showed o max. s for a4 =
1Vate = O, With increasing ¢, # decrensed continuously
For 94 = 0, the value of wat ¢ = Uwasa min., but it in-
creused with increasing ¢ up to o = 1 and then decreased
aguin,  Fores = 0 the value of N was pos. for fickds up to
100 verstetls at ¢ = 08 or lens, At e = 2 o mote N wus
neg. With increasing ea, M tended to be neg., and for ea ~
I, A was neg. at least i small tields at ail values of . Simi-
Lar results were obtained for Bli-pernmlioy (58S Ni, 1%
Mo) cooled from wx°, Cu-permalloy conled from o,
and permindur (AT, Fe, 409 Co. 202 VY enoled from 707,
‘Fhesnuech. treatinent cuuncs o preferrad oclentation of .
magnctization  neal the direetion of wiresaing. 1 this
treatinent did not gausc o change in »ign of A and serivus
distortion of the cryst. Luttice, » would increase with ine
creasing g4, The change in sign of A seemned decisive in the
Si steel, but distotion playedd a role in the permalloys.
Regurilloss of the Curie temip. value, thermomech. treat-
ment produced a texture. The busic cause of the testure
is residual oriented stresses. A. G. Guy
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lesps g%n ...,.“ Y, d i behav ich di : from that of sult max-
- tisatien curves and is tehiavior, which differs sh.up.l)_' ) foolt ok
Temperature d‘o of the . Yas.S.Shur “"6'“?)' :l;’::s“:c':: clphil’lrt‘l:. h‘yt ll,l‘n‘t nxg‘:l:'- :;::::-L :;ct' :":t "M
fields mp - ot a on the
A.B ve., mk‘,’(’:'ﬂ‘" 45’,',353;5&'{':_‘-“ a‘?d e ;‘:;1:‘1:.:11 d““";‘ “‘“ﬁ;’;{’ o ":"“':“:;:l‘ (“:‘3: t:‘;l:;::;g“nmu;
across 3 api In form of the insu 1 guctic interuc:
;;led to \&”;:;,n‘{;lcﬁ‘:dn:m’md without a feld, (‘&‘: tion, i.c., He=N I.. :.‘1::, Nis i:nh: demagnetising coxfl
and fed “u&cn. for scveral hrs. S g:; :‘dvc hn.:ion by- “I“’T‘ll;,l:e :‘x:;ct:‘?:‘::: (imtdomion.nm'rhc ohw,ch i “Tp;"mr:a
t . cresis loops were l . i 2 s from - 1
‘:3 b 3R4a% reducton mhlm;‘;“l:d at 000° for 30 " oi :;u.- cocrcive force were explained by 2 :g:ﬂv::;o“ o e
"ln'cﬁon i M“mb“;zl.:m;":n : ‘:::ln b‘,gg to 100 dmsﬂmtddtmhe g:cnc:‘:s:::: the demaguetizing
Maguetization curves er in the temp. in - o 1 i interaction to des o, cang the demg: ising
Seal mstatic magnetomet the residual induction i hence the coercive ! : " Forbicher

:o 600°, and the cot ve f 4.’{-- ¢ drawn as functions T 0 o ke temp. md?“d' tht:‘saln m{. on,

o ‘1.'::19' n::run did not cause & m‘:otwiid; e the e oree. h
ol the temp. . i
placemen the steep past cul’Vd ' coer ecTease
weak ﬁdd‘stinnd did not cause the ve force to decrease

1 . . .
. ok s of etals (/4. fFEFre, S7Ced Se L0 S
JNsT. hnysics ’

145}
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sistance of Dﬂo&hmﬂl Yu.‘ah‘ ur wnd §. E.
Stattseva. ly Abad. Nauk S’S%h . 74,7 473-5
(wa); of. C.d. €8, 1931¢.—~The unisotropy of magnetic
propesties i some ferromagnetic materials that have been
coutad from the Curie point to towm temp. in « wagsieliv
fick! is eaplained by assuming that the crystal lattice itself
 deforinad during the thetiomaguctic treatinent, whtich
lewls to mmagnetic uniaxiality and to the anisotropy of other
phys. propertics.  The relative chauge of the clec. rosist-y
ance, Arzr, of G-Permalioy (869 Ni, 3465 Fe) after ther-
fnonuguetic treatinent (heating to 207, which was mmin-
tatiedd fur 30 min., thes cooling in 4 magnetic fickl at 100%
et hie.) is given graphically as w fuaction of the lougituctinal
field, for samples covled without u_tickd, in a longitudinal,
ond i @ transverse fiekd.  The resistances (X 100 ohm) of
the samples cvoled without tiedd, coolad in lougitudinal
fichi, ad conled in trunaverse ticki, resp., ure r JUSL, 10O,
wnd 10T3: Az, 18, 8, and 24; 7, 10060, 1087, and 1008, where
7 1 the clec. resistance of a demaguetized sample, A, is the
change in resistance iu @ maguctic fickl which beings the
-sample to satn., r, = 7 4 a7 is the total resistance in the
firlt. Since r, is not coust. for various treatment, the us-
umption is confirmed, but the unisotropy in the curves
Ar, r (H)is due to the magnetic texture produced by thermo-
wagnetic treatinent. Ellen H. Duulap
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USSR/Metals - Coercive Force, Steel'e . Jan 51

™Pemperature Dependence of the Cnercive Force in
Monocrystals of Transformer Steel," K. B. Vlasov,
Ya. S. Shur, Lab Ferromagnetics, Inst Phys of Me-
.tals, Ural Affil, Acad Sci USSR

m_..N#ﬁ,eoww Fiz" Vol XXI, No 1, pp 39-50

Results of measurements of temp behavior of coer-
cive force in monocrystallic disks of transformer
'steel: Shows temp behavior of coercive force de-
pends on crystallographic direction along which

" 174ThL

USSR/Metals - Coercive Force, Steel's Jan 51
(Contd) )

measurements are conducted, Analyzes exptl.laws

obtained on basis of thegey of mhgnetization curves

used in eng., Submitted.§ Oct L9.
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i
P 13791°  Depenidence of the Effcet of Thermomugnetic
.} Treatment un Inltial Properties of Ferromagnetic Materials. —
-~ (In Russian) A, AL Lubkshin and Ya. S. Shur.. Dokludy M-

demic Nauk SSSH. (Reports of the Academy of Sciences of
the USSR.) new ser, v. 78, May 11, 1951, p. 243-244.

Sinee thermomagnetic treatinent causes certain changes in crys-
tal Iattier, 11 1 theorized that the cffect of such treatment
s on mital state of the coatal lattive, The theory was
comfirmed by experimental wotk on 66-Pennalioy and “Alater™
(5.5 Al 9.5% Si. rest Fe.)
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B igfﬁiﬁﬁdéﬁ of the gbro) ‘tg’tha ‘dim
" rthe. nrtlc!e_a for- powders™

d_to‘_'nu edzimm}riﬂlg; g
; VA aud Jo & tharev, - Do
"‘Y&éﬁﬁui‘s&:&p{ ot 387~9(;o‘5§1).571h¢; effect of the

. particle dimenslons and of voltage, and tenip, on. the ‘cder: %

“eive force, H,, was studled with the alloy.alsifer (compn.; * -
0 9.4%8i,6.3% Al, 85.3% Fe). For powders ‘that were not!
- [ annepled there was g linear {ncrease to &, with, decreasing -
- dlam. of the particle, - For particles-af diam.- <.50 4, the
. nnerease is much sharper: iRov anneafed particles, Hyires
| maius almost const, for dinm. > 50 u but'a steep increase is;
fobserved for.diam, <50 4.~ The (emp; ciryes for £ are)
“igiven for samples of various particle sizes: _ For particle!
isizes > 23 2 min. oceurs s the temp, is. vazled: from =2
L R S T ¢ 1. J'Rovtar-Leqch::.{
E , ST VLT

Capee 75
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and VOK3OVSKTY, 3. V.

"Ferromagnetism,” Glavroligrafizdat, Main Folygraphic Publishing House, 816 pp, 1952
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SHUR, Y&.S., MISHIN, D.D.

a..“'"r‘:ay—

' ty of ferromagnet-
Effect of weak elastic stresses on the initisl susceptibility o ( 2t 3)

ics. Isvest. Akmd. Neuk S8.8.5.R., Ser. Pis. 16, 634-9 '52.
(Ca 47 no.20:10296 ¢53)

Atterpts to obtain experimentally detailed data showing dependen?e of
marnetic properties in wealt llclda on elastic iteasions. Results agree with
Tonsovsldvls theory (ZhZTF, 17, 1947); (Ferromagnetism, 19LE) . 25172
’ 1
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LUKSHIN, A.A.; SHUR, YTa.Se

of :l:oot(foct of thermomagnetic treatment on the initial properties

Isvest., Akad, Bauk S5.5.5.R., Ser. Mz. 16,

Dependence
Y (MLRA 6:3)

of the ferromagnetic material.
647-52 '52.
(CA 147 no.20:10295 '53)
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~ foaneticon ~f the
; it of . £iz. 106, Te. &y '5R.
bgr'\*‘ﬁ-"" ure .
-ansformer sbteel
Thermonechanical treau“ent of fervomagnetwcs, argegL ;%als gtLdled
a aCs, - =% 207 I
77 51, rermainder Fe) and 65 permalloy (655 1L, wer n? steel o be 600° C

(3"“) 21, res < chr show OOtlI".a" tewa or S m1Q
Nesults are plotied in curves, whicn s 251739
PR S

and for permalloy, L450° C.

Tonthiy
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Effect
pransformer Steel

Sep: 52

tric Resistance of Monocrystals
1 in a Magnetic Field," T. D.
Tnst of Phys of Metals, Ural

"Change in the Elec
of Transformer Stee
Zotov, Ya. S. Shur,
Affiliate, Acad Sci USSR

"Dok Ak Nauk SSSR" Vol 86, No 2, PP 267-270

ound that the elec resistance of &
increased in & 1longitudinal magnetic

in a transverse field. it
that resistance of some ferro-

in both types of fields. _
2357100

Gol'dgammer T
ferromagnetic
f£ield and decreased
was found recently
magnetics decreases
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of this effect in monocry-

Describes exptl study

o

S m gtals of transformer steel (3.5% 51). Sub-
N WM mitted by Acad I. P. Bardin 16 Jul 52.
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: Mastic Stresses on Initial Susceptidility of -'eITOI::'lL.Zx;e;-LCSJ 18, S.
e - . .- -r prrere .y e . R v “J_ A G
5. rdiehin, Ural State T. Dok AN SBSiL, Yol -7, oJdy, e Sh3-L6, Dec 1552.

Investicate experimentally depcendence of magnetic nroperties in weak fields.upon
weal: elastic stregses in a nurber of ferromagnetic materials of various magnetic
s T k4 sk e e e T
structure, internal stresses, crystallograpiic uerCFlona. gutib%leeﬂwtﬂC go;?rnlng
rules. Corpare results and £ind them in agreerent with those of SP 3. 10nSOVS\lYé 6
- - - . ~r > - P 1
(see zhuT¥, 17, 1947). Presented by Acad if. A, Leontovich 11 reb 52. 567110
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TRUDY Iﬂ IHUTA FIZIKI METALLQ AKAD NAUK. URALSKII FILIAL 195h, NO. 15 _lf‘f.'
| Temperuture dependence of mngnetioatlon curves and hystereem loops of Alnico nnd .
Vicalloy ‘alloys by xaE %i éhu:r and W&_(p. 10-38) .~ Measurements were :
nge ~¥ 600°C with the aim of: confirmlng the deductions- :Eollovung
posed wlnch ex— L E

yfrom «the thin-plate model of these materials. A mechanism is pro
: ‘plm.na quahtatl ely tho shape ‘ot the expermental curves.,.
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600°, 500 ;. @ nd 700°C respectlvely

& V-Permindur on cooling from’

o w1th g1mu1taneous upp e of tensile loads ar6,55
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to room tenneratut
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- W . R - .
. : » v~ Agigotro onhema”:e'ﬂ;" 'o'perﬁelf {n wdanpeclm ana
fly. Bantolns goc Shur.” Doklady

Yar

U' 4 & 'Q of MaBi alloy.- £. V. Shtol'ts und:¥a. 5 .
- USSTW . Ak Nouk SSSR. o (oS Eap ere made
o on alloys prepd. by sintering. Mn and Bl at B550°. -~ These =~ -~~~

- alloys contained 40 vol. G of the ferromagnetic MnBi phase
and the balanee tree” Mn.and Bi, the sstn. ma netization

. was 2400 gnusses, and tlie coercive torce, H., was 0 oersteds.

. The alloys were powdered mechanically and fractions from_ .
1:3 . te 3 p in diam: were obtained. _Magnetie strue~ -
ture wxﬁs‘_c,rc':itc'g‘“iﬁ ‘g}ig‘ ipecimens’ by ‘mixing powder.of & 17
given size -with" bakelite varnish-nad- ying between the -
poles of an ¢ éctromagnet. . Parallel,’ |[; textures were ob-
tuined by having ylie' magnetic ficld alang the specimen axis,’

gpd'mnsvefsc’;» Y, textures by huv(n{;‘v‘s\;c magnetic- field.:

perpendiculur to he axis, I gpecimeid with 0o, 0, texture.
:  were prepd. by deying din the ubsence of o ficld. ‘Maguoetic
¢ : properties were dutd, by o bulis,ﬁc_mg}gdd at ~—195 an
420°. - Specimens with 0 rexture showe 21 continuous:in-
crease In H. at 20° from’ 500.to 5600 with decrease.in par=-
ticle size from 250 to 3 u.:: S(»écimc'qg'\yilh 3-p pusticles had .
“H, ~valuex at-20% of-0000 and ‘1800 for {].and "L texturcs,
. . “yesp. -The ratio I, I of the residual magnetizatiohs to the -
) o satme ,magnc;izmim}‘-w;}s B3 for the i} texture, 061.for 0
: hc.k;uye and 0,15 for the' L fexpure. -A plotof Hcvs. particle -
jam. showed q‘shnrp'ix}p:q-;_;sc‘ in H.at diams. below about -
105, for || anid O textures and o’ slight decredse below s
: . for: 1 textured. " At —105° Hoand I,/ I; werelow and there. -
= : : R was hittle effect of particle sizeé or of texture. -The results-’
: : T at 20° shm‘vedrtlmt_the‘ﬁne;,_panicles,appmchedi a on
- domain structurc. “‘The decrense-in’ Heat —195°% showe
is needed for high Ha. - A:GaGe -

that magnetic anisotropy

INST, /OAySIc:s

& etuls Len. HFFre, Hewdd SEC
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L “Inyestigntion of the agnetic structure of the crystals ot 7
silickous iron by the method of powiler. figures. Vi S, i
Shar ad Vo R. Abet's. - Fis. Metnl.-§ Metalloved m— : o
R S SN R Ll Fitial. 1, No. 1.6 - 10(1950) “Dokludy 4§, iV
. X g 50, {l 32

Abad. Nank S.ANUR104, 1 -0 1065); © of. C.A.
oy Bl The investigation was e by methods
wserd in the pre 15 inveshijgation of suleires, T mas.
terial studied was steel conty. 405 Si,c The uricitation of
thie individual erystallites \\’:L‘ij&'ﬁlil‘)‘iﬁll({l‘ Dy x-ruys with
aveugacy to 2200 tEvaluation of the restlts indivates that
the sagnetic structure of the surliaee arens of crystals is
wholly contrulied by the uryxmll«:gruphiv arjentation. The
main areas are alwieys assoeds with cnclosetl areas that pro-
duce i decrense of the magnetostatic errergivs of the systems,
1t the surface of the sample cuinicides with the planes (ooL) . Lo
Jur (011), the enelused areas uppcur'uuly':n the end of the Lo
nain areas. “Fhe shapes of the enclosed areas vary strougly, '
depending o the crystallographic orientation of the sur-

face arcas of the sample. The wnost common types ar¢” "~ T -
droplets, dendrites, and combs, The m:\gnctim(iuu veetors - :

of the enclosed arcas are oriented duwnwardly at the seadl- ' -

est possible angles to the sueface. - Cf. following abstr.”

: ce e MO HolowaiYe

e - o - - ——— T el E

TNST- /057'51'15 | o/ ﬂ?é?‘a/sl, 51,6,7,_ /FF/;:/’,:, /Cd;(. 55;(%5’6_

pup VR Stxre. Uatry.

cim Gox 'k/)/.
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stals of siliceous iron.
L ¥ao S8k .md V.

sfw,

t0 0.5 mm., wlu 1
 lites were 1-5 min. > The'sample disks.of “steel measuring t
- approx.-107mm. in dinm.; were polished first- mechauicatl
- and then’ clectralytically. to fetiove-eventual deformations
Magnetic . sus tsmn swas' propd - necording to the method |
- of Elmore .{Ci4 +-7700%).. : The *magnetizition of ‘the
- sample was _aux;{ncd ; selenoids located on) the same
- ‘axiy .approx. 80 mut "pn.r Theé: resitlting figtires’ were'
1!‘ : The csnlLs

(1) the d of gle def
Jwere “alwa in:the form of daxzer when focated between
several defects they attnined shape
domains of several defects:such as vuids, inclusi
=« deatrucucm ‘of ‘cryst. structure are products- ‘of blcndiog, o
speclﬁc areas created by o m:lzm:ne poles nt[:emetrw
Ls Owal
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SHIR, Ya.S. ZAYKOVA, V.A.

- "-'.'."e'ﬂ‘ ZRARE

Relation of the coercive

force to the thickness of sheets made of

Fiz.met.1 metalloved. 1 no.1:18-27 '55.
(MLRA 9:3)

Ural'skogo filiala Akademii nauk 5583.

magnetic materials.

1. Institut fiziki metallov

(Magnetic materials) (Ferromagnetism)
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; Ihermomagnetic: treatment of ‘soft ma, netic materials in fields of various intemsiiies

. 'by A. A, Lukshin and Ya. S, Shur. (p. =~ Anisotropy of magnetic properties re- .
isulting from cooling Tn Wagnetic fields of various strength is studied on samples™
of silicon iron and Permalloy 66. - Empirical relations are derived, -Maguetic tex~
‘tures produced by thermomagnetic. treatront are interpreted on the baais of mag- .
netisution and mognetostriction curves;, - ., o P

reo
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SHUR,Ya.S.; BARANOVA,N.A.

Temperature dependence of the magnetization curves and higteresis

loop of Alnico and "Vikalloy" alloys. Trudy Inat. fiz. met. no.l5:

19-28 '55. (MIRA 8:6)
(Magnetic materials)
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SHUR,Ya.S.; DURAYRV,F.H.

Magnetic texture formed in soft magnetic materials following

heat and mechanical treatment. Trudy Inst. fiz. meté 2;.15:
29-41 '55. (MIRA

(Magnetic materials)
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LUZHINSKAYA,M.G.; MOROZOVA,V.M.; SHUR,Ya.S.

DROZHZHINA,V.I.;

als on the
ctric resistance curves in

Trudy Inst. fiz. met. no.1l5:42-56 '55.
(MLRA B:6)

Effect of magnetic texture of ferromegnetic materi
trend in the modifications of ele

the magnetic field.
(Ferromagnetism)
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UssR/ Physics - Crystallography
Card 1/1 Pub, 22 - 21/62

Authors ¢ Shur, Ya. S., and Abel's V. R..

Title t Study of the "sub-regions" by the method of powdered figures applied to
ferrosilicon crystels _

Periodical 1t Dok. AN SSSR 102/3, 499 - 501, uay 21, 1955

hbstract $ The results of emeriments conducted for the purpose of studymg the: con—--
ditions under which the so-called "sub-regions” formed in: ferrosillcon -
crystals and their (sub—rega.one) ‘effect on the process of technical mag- "
netization are described. -Six references- 2 USSR, 1 French, 3 USA (1938-
1953). I]_lustrations. ' . ‘ . S

" Institution : The Acad. of Sc.,’ Ural Branch, Institute of the Physics of Metale

Presented by: -Academician A. I. K:Lkon.n, February 5, 1955
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1t y Powde \ttern Method of the

N - of. Slucon-lron -Crystals.— |-
U va, S, Shur & Vo I8, -G R Acad. Sei: U.RS.S.;
/Tl.m 104 No-2, pp. 209-210. In Kussian.) |
From' the photogmphs ‘shown;,: geneml relations. are”

. deduced of the d«.peudcnce of mnl,mtxc ‘structure on the. !f' )
: crysu\logmphxc am.nmtmn o( xh« spcum n supface. i )
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"Blisls Hivessas. and. - S
g o

netlo Propartles of

20 Proportl { knd- non.-
ferromegnstic phmp.mtheu anly effect is to fncreaze the
anisotropy in individunl domnins, i.e. to incresse H, {coercive ’
8sld). At the same time amall stresses improve the magnstic
texture, i.e. increzse B, (remanent meguetization). Large
etreeses convert ferromsgnatio phases into non-farromagnetic,

I N 3

‘ ) i.e. reduce H, and B,. “Aa an example of the use of thermo-;
. - mech. treatment 8. et al. quote the improvement aof H,
o from 400450 Oe. before treatment to 500-550 Oe, after, S
' and of { BH)y.,. from 2-3 before to 3-4 x 10° gaues.Oe. after. ..
The best magnets improved by this procesa have H, =810 | S
Oe., (BH)gye, = +2 X 10° gauss.Oc. and B, = 104 kgansa.

-
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USSR / Magnetism , Ferromagnetiam F-1

Abs :Jour : Ref Zhur -~ Fizika, No Lk, 1957, No 9534

Author : Startseva, I1.E., Shur, ¥a, S,

Inst : Institute of Paysics of Metals, Ural' Branch, Academy of "":
Sclences USSR, Sverdlovsk.

Title : Residual Magnetization of Nickel and Its Stability.

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 3, 568

Abstract : A study was made of the influence of the preliminary treat-

ment (recrystallizing annealing, oxidizing annealing, and
plastic deformation by tension or compression) on the value
of I. of nickel and its stability against alternating ma-
gnetic fields, mechanical vidbrations, and temperature fluc-
tuations. It was observed that treatment of the material

{even such treatment that does not lead to the creation of a
crystalline or magnetic texbture) can change radically both
the value of I,. as well as its ability. In this case the
stability of I, can both increase and decrease with increa-

lsing He.

Card : 1/1
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. Referat Zhur - Pizika,
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Shur, Ya.Se,
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Referat Zhur - Fizika, No 5, 1957, 12003

Startseva, I.Ye., Shur, Ya.S.

Change of the Magnetic State of Soft Megnetic Materials
Under the Influence of Alternating Magnetic Fields.

Fiz. metallov i metallovedeniye, 1956, 3, No 1, 190-191

Report on a study of the variation in the value of I, of
annular specimens of nickel and permindure under the in-

fluence of alternating magnetic fields having an amplitu-
de that diminishes smoothly to zero. t is shown that
such an alternating field cannot only demagnetize a resi-
dvally-magnetized specimen, but in some cases it can in-

crease the Ir of the specimen, and also change the sign

of Ir

o L/ -
\\‘/)C//\D }'15'5\ F-b

CIA-RDP86-00513R001550220014-1"
No 5, 1957, 12006

Kandaurova, GeS., Shtol'ts, Ye.V., Bulatova,;

L.V.

ad of
Tnstitute of Physics of Metals, Ursl' pranch, Academy

Sciences, USSR, Sverdlovsk.

i Coer-
Tnvestigation of Magnetization Processes in a Highs

cive MnBi Alloy by Means of Powder Patterns.

-192
Fiz. metallov 1 metallovedeniye, 1956, 3, No 1, 191-19

MnB: and - varia-
nagnetic structure of the 1 allzy Theiz;ecimens
The ma@IELC 2 etic field were studled. The SREFE .
the.dmn nN 1,000 oersted and consisted of 20 Mgty
ticlreig of a,MnBi alloy measurlrj;ng —~ g ;;ystals Tons,
ted by layers of Bi. erta gt
ir]:?;libserv}éd on & plane parallel to the hexago
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" GLAZER, A.A.; SHUR, Ya.S
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s ,
Effect of thermomagnetic trejtment ynd ordering processes. Fiz,
met. i metalloved. 3 no.3:568-569 *'56, (MIRA 10:3)

l. Institut fiziki metallov Ural'skogo filiala AN sss™ o
(Thermomagnetism) (Ferromagnetism)
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AUWHOR: Shur, Ya. Sas Tuzhinskaya, HeGe and Shubl L.A. 108

perties

arbic stres- es on
I.Z.‘gl’ll tnye

P T Influcnce of elas
of Vicalloy. (Vliyanlye uprusiln nesls
svoysbva splava VL{dllOJ
PurIODIC 4 e "Mrigila '(.,ud.j oV ‘__') ")VL(lL ]LLO (Ph’V s -0of lletals and
Teta LIUT: 5y J, oY, ‘rol Sy, 1o, Z]_O), pp, 58-59, (U.S.S.R. )

e Anflucnes of ﬁll*dt tL bla:tic (urctchin“ ﬂni
claoeic bowrslon Ol G Gie propertlies of the high
coojtziuivibj'iflfnll 1. V, {KL Go, weob u») oo investi-
gatved on Wire S 16 wnin buwerMVW‘i 11y cabublished
Uﬁab clastic stre a cowaid Tabhle Lpilu‘nﬂu onn Lhic

_Lu

e S 15N
maénuulc prone s of Vi allov Blas LWC ublbuCuln‘ lsads to
To S
0

veral Times the original ¥ a1lue and
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AUTHORS: Tuzhinskaya, M. G. and Shur, Ya. S. 126-2-9/30
TITLHE: The effect of elastic stresses and tnermo-mechanical

treatment on the magnetic properties of some solid
magnetic materials. (Vliyaniye uprugikh napryazheniy i
termomekhanicheskoy obrabotki na magnitnye svoystva
nekotorykh zhestkikh magnitnykh materialov).

PERIODICAL: "Fizika Metallov i Metallovedeniyve" (Physics of
Metals end Metallurgy), vol.lV, No.2, 1957, pp.2%9-244 (USSR)

ABSTRACT: In previous papers (1 and 2) the authors have shown that
elastic stress and thermo—-mechanical treatment have a real
effect on the magnetic properties of materials with high
coercivity. Results are now reported on the effect of
elastic stress, torsion, and thermo-mechanical treatment
on the megnetic properties of the following alloys:

cara 1/2 (8% V, 52% Co, 40% Fe), (L4% V, 52% Co, 34% Fe), and
(15% Mn, 85% Fe). The thermo-mechanical treatment consisted
in the application of one-sided tensile stress during
tempering. Experimental details were given in earlier
work (1 and 2). The effect of the zbove mentioned factors
on the magnetic properties of the Fe-Co-V alloys, and the
alloy (12% V, 52% Co, 36% Fe) which was investigated earlier,
turned out to be of the same character in all the cases
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leading to the development of a high~coercivity state.
Tt was established, that the above effects cause a chan-
ge in the

magnetic properties of these alloys, thanks to
the change in the magnetic anisotropy and the magnetic
texture.
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On the Domain ggructure of the High Coercitivity manganese—Bismuth
AY1OF «
sintering ghe apecimeD consists of formations of the
manganese—bismuth compound witn aimensions of 15 to 201
separated by jnperlayers of pismuth and mangenese ;s the
specimens nad & coercive force of the order of 1000 Oe.
The resulis are described and Gtne powder patterns
reproduced in a pumbel of photographs. These ShoO¥W that
in & manganese—bismuth alloy consisting of MnBl crystal-
1ites of sizes of 19 ©o 25u and separated from each other
by non—ferromagnetic interlayeTrs, the processS of,
rem@gnetization parallel to the awig of the easiest
magnetization can proceed in the folloviing fwo ways:®
by the formation of nuclel, thelr growth and transformation
of some of these in the TEnEe of reversible magnetizaticnr
and & displacement of 180 boundaries between the T
individual areds, whereby & coerclive force of 1000 Oe AN
caur pe schieveds solely ©Y rotation ¢hich 1S achieved if
whe magnetizing rorce 1is adeqguate for enihilating the
remagnetization nuclei,wbicb excludes occurrence of
closing areas,and in this case Tne coercive force C81
reach several thousand Qe. Apparently the revealed
feattures are due to the fact tha® the aimensions in the
card /% investigated crystallites are nesr Lo thne critical size
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Thermomagnetic treatment and processes of ordering. 126—2—21/55
part 1. On the relation bvetween the effect of thermomagnetic
treatnent and the procesSses of ordering.

magnetically treated alloys there is no appreoiable
ordering of the phaces. Apparently ordering plays &
gsecondary YO - thermomagnetic treatment which

i 1 - barrier TO the formation
of a mag i p ;, as can be seen from the results
obtained for thc v of iron with 12% Al.
There are 9 figures, & tables and 15 references,
5> of which are glavic.

SUBMITTED : March 21, 1957.

ASSOCTIATION: Institute of Metal Physics, Ural Branch of the Ac.Sc.
USsE

(Institut Fiziki Jetallov Ural'skogo Filiala AN SSSR)

AVATLABLE: 1ibrary of Congress.
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AUTHORS: Shtol'ts, €. Ve, Sl‘l‘l%,mg_al-& S and Eandaurova, G. S.

TITLE: Magnetic Properties of Magnetically Anisotro
of Ferromag,netic Powders (Magnitnyye
anizotropnykh obraztsov 1z ferromagnitnykh poroshkov)
I. Magnetization curves and partial Cyc
Toops (I. Krivyye namagnichivaniya i chas

petel’ gisterezisa)
PERIODICAL: Fizika MetalloVv i Metallovedeniye, 1957, Vol v, Nr 3,
PP y12-420 (USSR)
: 3] jeularly the hysteresis

ABSTRACT: The magnetization c
been investigated by the authors on MnBi
ed by sintering powdeTrs of
for two hours. The
coercive force of the The MnBi
powder WaS o i ical crushing and subseguent
sorting into fractions with vari sole sizes between
1.2 mm and Ao The investigated specimens were cylindrical
and they were produced ag follows: g carefully
mixed with the binding substance,
filled with the mixture. Following thab, the
the powder was exposed to 2 magnetic field and the
Card 1/3% hardening ¥as effected in the magnetic field. ( The angle
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properties of Magnetlcally Anisotroplc Specimens of

Ferromagnetic Poviders
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between the texture and the specimen sxis 1is denoted by @.)
A depcndence if ecstablishzd of the character of the
anicotropy of/m gnetization curves of magnetically textured
specimens,made of thin pownder of the MnBi alloy,cn the
dimensions of the powdeT particles. For certain farticle
dimensiones, & magnetization process ijg observed in the
?ﬂngituﬁiaally textured specimens which manifests itself

in the fact that saturation is reached in fields of 1lowerT
intensity than the mazimum values of the residual
magretization and the coercive force., On the basis of
the measured magnetization surves and of particula™
hysteresis cycles of isosropic and magnetically textured
specimens of Mn-Bi alloys of various degrees of
dispersion, it was esteblished that in fine powdeTs &
magnetic transition structure from the multi-domain to the
sing;e—domain one as well as & single—domain structure can
exist. A model of the transient® magnetic structure 1is
putb forward.

There are 9 figures, 1 table and 7 references, 5 of which
are Soviet and 1 French.

CIA-RDP86-00513R001550220014-1"
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126-5-3%-6/3%1
Magnetic Properties of Magnetically Anisotropic Speclmens of Ferro-
magnetic Powders

ASSOCIATION: Institut Fiziki Metallov Ural'®skogo Filiala AN SSSR

(Institute of Metal Physics, Ural Branch of the Ac.SC.,
USSR)

SUBMITTED: May 17, 1957

1. Metal powders-—Magnetic properties 2. Ferromagnetic materials
--Preparation 3. Hysteresis

card 3/3

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550220014-1"



"APPROVED FOR RELEASE: 08/23/2000

APE R SRS T 352203 =3

A SRR S I S X N A ORI e ]

= - P N R T i SUREESERER SR LA SRR A RTINS R
" i S ARSIy EROTTERIGNEL

CIA-RDEE.GA-_(.)QS13R001550220014-1

/ : s e

o 126-5-3-7/31
AUTHORS: Shur. Ya. S,, Shtol'ts, ve. V. and Kandaurove, G. S5,

PITL®: The Magnetic Properties of Magnetically Apnisotropic
Specimens Made of Ferromagnetic powders (Magnitnyye
svoystva magnitno—anizotropnykh obraztsov iz ferro-—

maznitoykh poroshkov) IT. The Dependence of the Curves

of Magnetization on the HMethod of Obtezining the Demagnet—
i1sed State (1T zavisimost’ krivykh aamagnichiv:niya ot
sposoba polucheniya razmagnichennogo sostoyaniya)

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1957, Voi.V, Nr 3.
pp 421-427 (USSR)

ABSTRACT: A series of poviders sach with & yniform particle size,
lying in the range 290 TO 4y, was made from a manganese—
bismuth alloy containing about 50% ferromagnetic phase.
Magnetised dies were prepared from the powders bBY pixing
them with 2 suitable filleT, pouring into 2 mould,
fusing at about 60 C and cooling in & magnetic field.
The gies were then demagnetised either by cooling to
-196°C in an alternating field, or at room temperature. by
using a field of variable magnitude but constant sigrn to
return the material to the demagnetised state from the
appropriate point on one or other pranch of the hysteresis
card 1/3 1loop. A part of the paper is devoted to the study of

/
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 126-5-3-7/31
The Magnetic Properties of Magnetically Anisotropic Specimens Hlade
of Ferromagnetic powders II. The Dependence of the Curves of
Magnetization on the Method of Obtaining the Demagnetised sState

these 'curves of return'. Subsequent remagnetization to
saturation was shown to follow & course dependent on the

mode of demagnetization. Demagnetization by the first
method permitted rapid remagnetization. After demagnetization
at room temperature by a field of the same sign as the
original magnetization, the remagnetization curve assumed &
step-like form except at large particle sizes. I1f, however,
the specimen was demagnetised by a field of opposite sign,
remagnetization proceeded comparatively smoothly except

at the lowest particle sizes when the curve again had 2 step~
1ike appearance. An attempt 1s made to explaln the
observations qualitatively in terms of & transient magnetic
structure intermediate between the single and many domained
types. In presence of such a structure in the direction
along the axis of the bexture of magnetically anisotropic
specimens, & fundamental role in the process of magnetization
is played by the hysteresis in the formation and growth of
remegnetization nuclei.

Card There are & figures and 2 references, both of which are
2/% soviet.
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On the Part Played by the Closing Domains in Processes of 48—8—17/25
Tenhnical Magnetization

Card 2/3

closing domains are further described which are ascribed as
ngrop", “"comb", "pine tree”, ngtem" etc.) . In the chapters
The dependence of the shape of closing domains_ on the thickness

of the sample the change in the formation of the closing

APPROVED FOR

domains from 2 100 -thickness of the sample up to 5 is
described, and it is said that the particularly thin samples e
under 5 have no more closing domains of the surface. In the
chapter: Modification of the shape of closing domains in the
case of an elastic extension of the sample it is said that,
corresponding to the increase of the force causing extension
of the sample parallel to the orientation of magnetization,
the magnetic structure becomes gradually simplified until
finally it goes OVer into the extinguishing closing domain.

In the chapter: Transformationg»ig;closing domains accompanied
by an increase of the intensity of the magnetic field it is
said that in the weak fields the processes of shifting the
boundaries of the basic domain take place and, if a closing
domain is encountered, this boundary vanishes. The same, how -
ever, occurs again as soon as the place of this domain is
passed. After the definite completion of the process (With
growing intensity) these boundaries vanish, but the closing
domains remain. With a further increase of intensity the
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TITLE: A Note o0 the Remaining }Aé.gnetism of Hickel and its Spability
{0s Latochnaya namagnichennost' nikelya i yeve us’ooychivost‘).

PERIC;DICAL: {zveshLiyad AN SSSR Seriy@ Fizicheskaya, 1957, Vol 21, Nr 9,

ppPe 12h0~22h5 (USSR )«
ABSTRACT? In bLhis paper the influences of various kinds of preparatory t{reat=
menbs of nickel, changing its crystal,texture, on bthe magnitude of
agnetism and on 1ibs stability with respect O alter=

rhe remaining M
nating mzgnetic fields, temperature fluctuatbions and mechanical vi=
magnetism

prations are imrestigated, 1% is shown, that the remaining
of nickel samples can very in a wide Tange under the influence of
sarlonus treatments of the material, which change its crystal texturee.

1t 1is shoyn further, that bthe stability of the yemaining magnetism
with respecb't.o aifferent kinds of demagnebizing effects is also
he crystal gexture of the materials, and that stability

dependent on t
ig not always connected with the magnitude of the coercitive forces.
played

Samples, which have undergone different yreatment and dis
itive force, may possess & strongly varying

jdentical yalnes of coerc _
yism. The relations established here

gard /2 stapility of the remaining magne
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(Termomagnitnaya obrabotka 1 protsessy
1I Influence of Thermomagnetic Treatment on the
ations in Ordering Alloys

structural Transform

(1T Vvliiyaniye fermomapnitnoy obrabotki n& sirukturngge

prevrashcheniya v uporyadochivayushchikhsya splavakh
1958, Vol ©, Nr 1,

PERIODICAL: Fizila Metalidy 1 Heballovedeniye,

pp 92-59 (USSR)

ABSTRACT: In earlieT sork (Ref,l) the authors showed
therpomanetic treatment 1D various ordering alloys
d permendur)

wed theat the

(78-permalloy, 66—-permalloy, perninvar am
can be effective 3lso when the external magnetic field
js applied only at temperatures above the critical
ordering temperature T Furthermore, 1T vas established
that the curve of the dependence of %the saturation
nagnetisation on the bemperature 1 (1) in gpeciuens
subjected O thermomagnetisation +8catment coincide with
the respective curves of =21loys in disordered end non~
ordered alloys. wpron that 1t wés concluded that The
pmagnetic single—axis character caused b©Y thermomagnetic
rreatment ig not due tc ordin&ry ordering of the =GOmS
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tment and Processes of Ordering. II Influence

Thermomagneti atm
mrestment ODn the Structural Trz:sforzatlcns in

of Thermomagnetd i
Ordering Alloys

'
3

put is due ©O some other regrouping of the atoms,
Hesl and Tapiguchi et 21ii (Ref.2) arrived at gimilar )
contlusians,statiag that & particular type of ngrientater
super~€ﬁructLT6' forms. 1% wWas 2150 pointed put that in
the pernsndul siloy,which criers mere guickly than the
other investigated s1lloys. the thermomagnetic rreatment
is lese effective, Ap;arenﬁlyv the presence of an
oriered structure s nflusnces the progress of the
prozesses jeading during thermomagnetic ~pagtment tO
establishment of 2 singis-8X1S magnetic anrisotTCDY -
mrerefron 1T can copcinded that the processes taking
place during bners mapnetic +treatment depend on the
struschural crzte cf the 21lloy, TO elucidate the features
of the structural state of ferromagnetics after thermo-
<

bt
[

magnetic sreatment. . authors investigated the effect
produced by thermomagnetic treatment oL specimens of
certain orderins alloye after they have been brought
preliminarily into the order oF aisorder state and also
Card 2/6 to study the riretics of +he process of ordering of

%
e
m
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SOV/126—6-1-6/55
Thermomagnetic mreatment and Processes of Ordering- 1T Influence
of Thermomagnetic Treztment oI the Structural Transformations in
Ordering Alloys
reliminarily thermomagnetically treated specimens.
The investigabions were effected oD €0 x 4 % 0,2 mm
specimens of the =alloys '78--1:»ermallo;f.9 66-pernalloy andé
perminvar (349 N1 349 e, 29% CO, %94 MO) . For
producing the ordered state, the specimens were apnealed
at 2 temperature slightly below the critical ordering
Lenperature T, for durations upP to 100 hours. A
disorder%d structure was produced by herdening in oil
from 700 °C. The the omagnetic treatment consisted of
slow cooling from 700°C inside & magnetic field of 50
or 200 Q2. For evaluating the effectiveness of the
thermomagnetic greatment the gaturation magnetostriction
was measured, shich permits evaluating the degree of the
magnetic texture, and also the coercive force, wnich
gives an jdea orn the change of the magnebtic properties
during the thermomagnetic treabtmenv., The saie parameLers
enabled conclusions on the ctructural state of the alloy
The experimental results, yhich are graphed in Figs.l-D;
card 3/6 allow certain conclusions relating toO the structural
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Ordering- IT Influence

apd Processes of
t on the Structural Transformations in

vias annealed inside a

that this state 1is not
1uding directional ordeT.
T established fact
effected at

tment can be
tolkke plouce.

ordering cannct

u ik
fenperatures above where
Turiheruore, This i5C%confirmed by the fact that the
curve ©of che pemperature dependencs of the saturation
asgnebisation of cimens which have been subjected To
tharmom'ﬂ”.i' ment coincice with the curves
sctainel « of & non-ordered slloy. Of the
othetr Y : - is not the ordipary sSvate of
chaotic distrib . ¢f the &toms according TO the theo
of Bozcrths this view seems TO e borne cut by ths fact
thet,in & ferromagnetic annealed inside 2 nagnebic field
the ordering takes piace ROTC siowly than in & non-—
ordered alloy. such & difference in the kine%ics of
its the assumpbion that the structure of
sied incsid

ordering permlu
the non-—-ordered

card 4/6
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Treatment end Processes of ordering. IT Ipnfluence

Thermomagnetic
n. the gtructural Transformations in

of Thermomagnetic Treatment ©

ordering A11lOYS
a magnetic field differ. It can be anticipated that
due to annealing inside & magnetic field & particular
gtructural state will occur in the ferromagnetilc which
differs from the ordinary ordered state OT from the
directional state as well as from the disordered state.
It can, therefore, be assumed that a small quantity

of atoms participate in the formation of this particular

structural state, since during thermomagnetic treatment
sation

of disordered alloys their saturation nagnebtli
does not change and the rormation of & magnetic
uniaxiality during thermomagnetic treatment proceeds
faster than the ordering of the alloy. 1t is most
1ikely that the structural state cstablished during
thermomagnetic treatment represents an norientated
super—structure" which has been yredicted theoretically

ty Heel and maniguchi et 2111 (Ref.2):

Gard 5/6
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5 figures and 3 references, 1 of whi
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and Shtol'ts, Ye. V.

AULHCRS : Kendeurova, G, S., Shur, Yo. S.
PITLM: The Mazpetic properties of Magnetically Anisotropic
¢ Powders.

repared from Ferromagneti

a magnitno—anizotropnykh obraztsov
hkov). IIT. Anisotropy in
magnitnykh svoystv)

Srecimens P
(Magnitnyye svoystv
iz ferromagnitnykh poros
lagnetic properties (Anizotropiya
PERIODICAL: Fizilka MeballoVv i Metallovedeniye, 1958, Vol 6, Hr 2,
Sie 229-2726 (USSR)
ABSTRACT: The domain structures of powders of HnBi 811l0¥ and Co are
determined from disc—shaped specimens prepared from
powders of 1 to 100 ¢ in particle size, The MnGBi alloy
wias preparecl by sintering the components at 320°C;3 MnBi
content aboub 50%. The 8
without annealing.

cast metal and apnea
of preparing the discs is not described). Fig.l shows

the magnetization curve for an MnBi disc of perticle

cize 295 P with various angles @ petween the field and

texture 8XE€S. Fig.2 gives the corraesponding hysteresis
lo0pS. Fig,?» shovwt a polar diazramn of the coercive

card 1/% force for UpBi d4iscs of wvarious particle cizes (texture
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T The Magnetbic properties of Magnetically Anisotropilc Specimens

prepared from perromagnetic Powders. IIT. Anisotropy in Magpetic
Properties

axis horizontal). Fig.4+ shows how the coercive force of
iinBi varies with particle size for two values of @3

Fig.5 resembles Fig.? but the residual magnetization is
shown instead. Figs. © and 7 are analogous tO Figs. 1 and
% respectively, for Co powder of 4w particle size;

Fiy.8 is analogous to Fig.4 and Fig.9 to Fig.5. The
results are discussed in the light of the prediction that
single—-domain particles should occur in largeT sizes the
higher the anisotropy constant and saturation magnetization°
The rvesults agree with this prediction in general, pbut the
preclse shapes of the theoretical curves (shown dashed 1in
Figs.10 and 11) are not the same a5 those found by
experiment for HMnBi of 4 particle size. Done of these
effects can be attributed to the method used for
demagnetizing the MnBi powder (decreasing alternating
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The Magnetic Properties of Magnetically snisotropic Specimens
Prepared froa Ferromagnetic powders. 1II. Anisotropy in Magnevic
Propertvies

field at liquid nitrogen temperature).
There are 4 equations, 11 figures and 8 re
6 of which are Soviet, 2 English.

ferences,

ASSOCTIATICH: Institutb fiziki metalloVv Uraltskogo filiala AN SSSR
(Institute of Metsl Physics, Ural Branch of the Ac.Sc.,

USSR) and
Ural'skly gosudarstvenayy Gniversitet imeni A M.Gor'kogo

(Urel State University {meni A. M. Gorkiy)

SUBMIMTTED: May 17, 1657

rties 2. Alloys——

1s--Magnetic prope
Alloys~-Heat treatment

Applications 4.

card 3/3 1. Ferromagnetic materia
Sintering 3. Powders--
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PERIODICAL: Fizika setallov 1 1552, Vol &, Nr 3,
oY 520-425 (Uas?)

ABSTRACT: Erevious apeTs of this ~sries WeTre aublish

snd 6 of the present journal (1957, Refo.l -3).

e in powd ered gpecimens of MnBi

een studied

spopy of the coercive forc
in the gemperabture region — 196 o +20°C has b
A study was &2 e of the

and results are now reported
ﬂarnet recovery curves ax
—19600. It is

igation curves,
the ySUnreals loops JL a temperature o}
that when tneo 1 uCﬂQ°r°L ST —~scimens
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The aniso-

of

showlt
is reduced from F= to
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SOV/126-6-3-5/32
Magnetic Propertics of Hagnetically Anisotropic Specimens of Ferro-
Magnetic PowdeTs. IV, Tennerature Dependence of llagnetic Properties
of Powdered 3pccimens of the Alloy MnBi

specimens at different temperatures the existence of magnebtic
ctructure of different form may be observed. Thus, the
transition structure which is present at room temperature in
fine powders (1 - 10 p) disappears at ~196°C and instead of
it a multidomain structure is found, This is connected with
the reduction in the constant of anisotropy at low tempera-—
tures. There are 6 figures, 1 table and 11 references, of
which 8 are Soviet, 2 French and 1 German.

ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSR
(Institute of Physics of Metals, Urals Branch, Academy of
Sciences USSR) :

SUBMITTED: June 21, 1957.

1. Bismuth-manganese powder alloys—-Magnetic properties
2, Bismuth-manganese powder alloys-~Temperature factors
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